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Abstract　This study aimed to assess the effect of short-interval intracortical inhibition (SICI) 
before a jump off a platform (pre-set) on drop jump (DJ); the purpose was to investigate the 
relationship between this activity and performance, and the different effects of SICI on agonist 
and antagonist muscles during pre-set for jump athletes. Jump athletes (Jumper group, n=13) 
and Other athletes (Other group, n=9) performed DJ from drop heights of 0.30, 0.45, and 0.60 m). 
DJ performance was evaluated with DJ-index which was calculated from contact time and jump 
height. SICI was calculated from motor evoked potentials (MEP) recorded using paired-pulse 
transcranial magnetic stimulation for the medial gastrocnemius (MG) and tibialis anterior (TA) 
muscles in 7 jump athletes. Significantly higher DJ performance was observed for the Jumper 
group at all drop heights, and the Jumper group exhibited greater performance for the highest 
drop height than the Other groups. Significant decreases in SICI for MG were observed for the 
Jumper groups, and this decrease in inhibition was more prominent for the highest drop height 
during pre-set. Furthermore, the correlation between SICI for MG and DJ-index was stronger 
for increased drop heights, and a significantly positive correlation between these variables was 
observed at a height of 0.60 m. However, the SICI during the pre-set for TA exhibited no sig-
nificant change under any of the conditions. The results of the present study suggest the impor-
tance of selective disinhibition of brain areas associated with the agonistic muscles during pre-
set for higher DJ performance.
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用いた．また，用いた台高は0.30 m，0.45 m，0.60 mの























レセット条件, b 条件）の 2 つであった（Fig. 1）．プレ
セット条件では，被験者が台上で立位姿勢を取った後，
頭蓋上の刺激部位上部にコイルを設置し，Paired-pulse 


















Subjects Events Best records (m) Subjects Events Best records (sec.)
A Pole vault 5.00 N 5000m 16'20
B High jump 2.28 O 5000m 15'46
C High jump 2.28 P 5000m 15'22
D High jump 2.14 Q 1500m 3'59
E High jump 2.06 R 110m Hurdle 14"60
F Long jump 7.62 S 400m Hurdle 52"82
G Long jump 7.32 T 100m 10"78
H Long jump 7.22 U 100m 10"71
I Long jump 7.17 V 400m 49"17
J Long jump 7.10
K Long jump 6.94
L Triple jump 15.92
M Triple jump 14.85
Jumper group Other group









1401, Cambridge Design Limited, CED社製）を介して
サンプリング周波数 4 kHz，通過帯域5-1000 Hz26,27）で
パーソナルコンピュータ（VersaPro, NEC社製）に取り
込んだ．















験者の安静時運動閾値（Relaxed motor threshold, 以降
RMTと略す）を測定した．RMTは立位で安静を保った





















































Fig.1 Illustration of the experiment procedure. (a) Control condition. TMS was applied to the primary 
motor cortex of the leg area using a double-cone coil. After the subject assumed the standing posture 
on the platform, the coil was installed by the examiner on the stimulation site on the skull, and Paired-
pulse TMS (TS and TS with ISI 3ms CS) were performed for three rounds each, for a total of six 
rounds. Control condition was not followed by the DJ. (b) Preset condition. Immediately after 
stimulation (Like the stimulation of control condition) was complete and the coil was removed from 









Fig. 1　Illustration of th  experiment procedure. （a） Control
condition. TMS was applied to the primary motor cortex of the 
leg area using a double-cone coil. After the subject assumed 
the standing posture on the platform, the coil was installed by 
the examiner on the stimulation site on the skull, and Paired-
pulse TMS （TS and TS with ISI 3ms CS） were performed for 
three rounds each, for a total of six rounds. Control condition 
was not followed by the DJ. （b） Preset condition. Immediately 
after stimulation （Like the stimulation of control condition） 
was complete and the coil was removed from the skull by the 
examiner, the subject was asked to jump down and perform 






















7 名であった（年齢：22.85±3.02歳, 身長：1.75±0.10 m, 
体重：64.11±4.29 kg）．
実験試技　実験試技は，実験 1 と同様に 3 種類の台高か





































































6 発のTMS刺激を前半（ 1 - 3 発目）と後半（ 4 - 6 発目）
とに分けて，MEP TEST およびMEP 3ms の値の差を台高
（0.30 m, 0.45 m, 0.60 m）および群（Jumper群, Other
群）で検討したところ，いずれの値も有意差は認めら
れなかった（Jumper群, MEP TEST：P=0.532, P=0.310, 
P=0.216, MEP 3ms：P=0.470, P=0.686, P=0.358 ; Other







































Fig.2 Comparison of MEP TEST, MEP 3ms induced by TMS, and SICI in control conditions for  
each drop height each group. MEP TEST is MEP amplitude value generated only TMS with TS.  
MEP 3ms is MEP amplitude value generated by paired-pulse TMS with ISI 3ms CS. SICI is relative  
value obtained by dividing the MEP amplitude value generated in succession by paired-pulse TMS  

















































































Fig. 2　Comparison of MEP TEST, MEP 3ms induced by T S, 
and SICI in control conditions for each drop height each group. 
MEP TEST is MEP amplitude value generated only TMS with 
TS.
 3ms is MEP amplitude value generated by paired-puls  
TMS with ISI 3ms CS. SICI is relative value obtained by di-
viding the MEP amplitude value generated in succession by 
paired-pulse TMS （MEP 3ms / MEP TEST *100）. Results did not 

























Fig.3 Comparison of Background EMG in control conditions and in preset conditions at each drop  

























) Jumper group 
Other group 
Fig. 3　Comparison of Background EMG in control conditions 
and in preset conditions at each drop height on each group. 
R sults did not hown significant change in y of the condi-
tions.
Fig. 4　Comparison of DJ performance at each drop height. 
DJ-index was calculated by dividing the jump height by the 
ground contact time. ** Significant between group and inter-

































Fig.4 Comparison of DJ performance at each drop height. DJ-index was calculated by dividing the 

















































































Fig. 5　Comparison of MEP TEST and MEP 3ms under the con-
trol and preset conditions for each drop height. *, ** Significant 



















Fig.6 Comparison of SICI in control and preset conditions for each drop height.  Significant 
































Fig. 6　Comparison of SICI in control and preset conditions 
for each drop height. *, ** Significant between group and inter-




















Fig.7 Comparison of SICI values for DJ at each platform height. SICI is the value obtained by 
subtracting the SICI for preset conditions with each drop height by the SICI for control conditions.  


























Fig. 7　Comparison of ⊿SICI values for DJ at each platform 
height. ⊿SICI is the value obtained by subtracting the SICI 
or preset conditions with each drop h ight by the SICI for
control conditions.
*, ** Significant between group and inter-group difference （P 






































Fig.5 Comparison of MEP TEST and MEP 3ms under the control and preset conditions for each drop 


































































































































































Fig. 9　Comparison of Background EMG in control and in preset conditions on MG 
muscle of agonist muscle and TA muscle of antagonist muscle for each drop height.
Results did not shown significant change in any of the conditions.
Fig. 8　Relationship between ⊿SICI and DJ-index in preset 

























Fig. 9 Comparison of Background EMG in control and in preset conditions on MG muscle of agonist 
muscle and TA muscle of antagonist muscle for each drop height.  














































































Fig. 10 Comparison of MEP TEST and MEP 3ms under the control and preset conditions on MG muscle 
of agonist muscle and TA muscle of antagonist muscle for each drop height. MEP TEST is MEP 
amplitude value generated only TMS with TS. MEP 3ms is MEP amplitude value generated by 
paired-pulse TMS with ISI 3 ms CS.  





































Fig. 11　Comparison of SICI under control and preset condi-
tion on MG muscle of agonist muscle and TA muscle of an-
tagonist muscle for each drop height.
* Significant between group and inter-group difference （P < 
0.05 and P < 0.01, respectively）.
Fig. 10　Comparison of MEP TEST and MEP 3ms under the control and preset conditions on MG muscle of agonist 
muscle and TA muscle of antagonist muscle for each drop height. MEP TEST is MEP amplitude value generated 
only TMS with TS. MEP 3ms is MEP amplitude value generated by paired-pulse TMS with ISI 3 ms CS.



























Fig. 11 Comparison of SICI under control and preset condition on MG muscle of agonist muscle and 
TA muscle of antagonist muscle for each drop height.  










































































































Subjects RMT (%) TSI (%) CSI (%)
Mean 48.25 58.63 29.86
±SE 0.52 0.63 0.28
Subjects RMT (%) TSI (%) CSI (%)
Mean 48.36 58.66 29.36
±SE 0.74 0.90 0.51
CSI: Conditioning stimulation intensity
Table2 Mean RMT, TSI, and CSI (±SE) for the each group.
Jumper group
Other group
TSI: Test stimulation intensity
RMT: Resting motor threthold
Table 2.　Mean RMT, TSI, and CSI （±SE） for the each group.
RMT: Resting motor threthold
TSI : Test stimulation intensity
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